dustry. In addition, the National Association of Boards of Pharmacy (NABP) conducted a comprehensive review of the PTCE in 2001. The PTCE earned high marks for reliability and validity from NABP, paralleling the high standards explicit in NABP's licensure examination. NABP recognizes that the examination is the product of development and administration decisions designed to provide a nationally recognized tool to assure the public that those who earn the Certified Pharmacy Technician (CPhT) designation can perform their responsibilities in a safe and effective manner.
As a national organization, PTCB is able to marshal its resources and relieve individual states of the burden of local development and administration. For that reason, PTCB performs the following tasks each year:
• Trains both new and seasoned question writers in the development of psychometrically-sound questions that conform to testing industry standards, • Conducts annual question-writing and -review workshops involving more than 100 pharmacists, pharmacy technician educators, and pharmacy technicians, • Pilot tests new questions to replenish the question bank, • Reviews its question bank to delete outdated questions and questions with inadequate psychometric characteristics, and • Develops four new forms for the PTCE.
As a matter of policy, and to ensure the overall quality, validity, and reliability of the PTCE, PTCB specifications, including overall content coverage and a targeted focus on calculations and mathematical skills, • Preequates each form of the PTCE to ensure that passing the examination represents an identical challenge to the candidate-one that adequately assesses the knowledge base required to protect the public from harm, and • Conducts extensive psychometric reviews of the questions to detect flaws in the security of the individual questions and in the PTCE as a whole.
PTCB is governed by five organizations: the American Pharmacists Association, the American Society of Health-System Pharmacists, the Illinois Council of Health-System Pharmacists, the Michigan Pharmacists Association, and NABP.
Pharmacy technicians must sit for and pass the national PTCE to use the designation CPhT. To continue to hold certification, a CPhT must successfully complete the recertification process, including the completion of 20 hours of continuingeducation credit within two years of original certification or previous recertification. PTCB offers a reinstatement program that allows technicians whose certification has lapsed to become actively certified again.
Practice analysis studies are critical for identifying the appropriate test content on national pharmacy examinations. Both NABP and PTCB conduct periodic practice analysis studies to identify the tasks performed by pharmacy personnel and assess the criticality of those tasks to the protection of public health. The results of these studies are used to create examination outlines. The content outlines of the North American Pharmacist Licensure Examination and the PTCE are derived from practice analysis studies.
Role of practice analysis
The validity and defensibility of the PTCE are maintained by conducting the periodic practice analysis studies. Practice analysis characterizes the work of pharmacy technicians in terms of functions (i.e., broad areas of responsibility), specific responsibilities that pharmacy technicians perform within each function, and the knowledge needed to effectively perform those functions. The PTCE content is structured according to these functions, responsibilities, and knowledge.
The content for all examinations administered from 1995 through 1999 was derived using the results of the 1992-94 Scope of Pharmacy Practice Project (SPPP), 1 a national analysis of the profession of pharmacy that included the work performed by pharmacy technicians. Since then, advances in the practice of pharmacy have continued to change or expand the more traditional modes of operation. To ensure that the PTCE continued to be a valid, accurate, and up-to-date measurement of the work that pharmacy technicians do, PTCB completed an update analysis in 1999. 2 The test outline produced after the 1999 practice analysis was used to construct all examinations from 2000 through 2005. The study reported herein is the third practice analysis for pharmacy technicians. All three studies were conducted by the Professional Examination Service (PES), a nonprofit organization that provides credentialing program services to licensure and certification groups and serves as PTCB's contracted testing company.
Current responsibilities of CPhTs
A task force composed of 10 experts in their field, including pharmacists, CPhTs, technician educators, and regulators was charged with updating the functions, responsibilities, and knowledge from the 1999 practice analysis. Task force members represented diverse practice settings, geographic locations, major employers, technician educators, and state boards of pharmacy.
To complement the work of the task force, telephone interviews were conducted with an additional 21 experts, including pharmacists, CPhTs, and state board of pharmacy representatives. The interviewees represented 13 diverse areas of expertise and 12 different work environments. Interviews focused on responsibilities and knowledge specific to pharmacy technicians' work setting, the content of training offered to new pharmacy technicians, and the critical knowledge required for effective practice.
The practice analysis identified new responsibilities performed by pharmacy technicians, including the handling and processing of restricted, investigational, and chemotherapy drugs; working in mail-order pharmacy settings; and increased involvement in third-party payment. New knowledge areas identified in the practice analysis included knowledge of error prevention strategies for data entry, cultural diversity, third-party payment, and pharmacy benefit management companies.
Survey instrument
PES administered a Web-based survey in spring 2005 to a stratified random sample of 4000 CPhTs. Survey participants were asked to rate each of the practice analysis elements (i.e., functions, responsibilities, and knowledge). In addition to indicating the criticality of each element for protecting patients and the public from harm, participants indicated the time spent performing each function and how frequently they performed each responsibility and used each knowledge base. They were also asked who typically performed each responsibility at their work sites. The return rate was 26%, providing sufficient data for analysis. A nonrespondent survey was conducted to analyze the extent to which the respondents represented the overall CPhT population. 
Survey findings
Employers of CPhTs. Half of the survey respondents worked in community pharmacies, a 10% increase from the 1999 survey. This increase is consistent with the growth in the number of community-based pharmacy technicians taking and passing the PTCE. While the representation of community-based CPhTs is higher than in the previous study, results of the nonrespondent survey suggest that the survey sample may slightly underrepresent the overall percentage of CPhTs working in community pharmacies. About one third of respondents (33%) worked in health systems and 17% worked in other settings, including home health, long-term care, ambulatory care clinics, managed care, mail-service facilities, and the military.
Primary responsibilities of CPhTs. On average, respondents spend 63% of their time assisting the pharmacist in serving patients, 23% of their time maintaining medication and inventory control systems, and 14% of their time participating in pharmacy practice management and administration. This distribution of the workday was similar across community, health-system, and other work settings and was almost identical to that obtained in the 1999 study, suggesting that the relative emphasis on the major roles of the pharmacy technician has remained stable over the past six years.
Community-based CPhTs were most frequently involved in assisting with outpatient prescription dispensing (91%), purchasing and inventory control (56%), and billing (51%). In contrast, health-system CPhTs identified assisting in inpatient medication dispensing (76%), preparing i.v. admixtures (67%), and prepackaging and repackaging (62%) as their primary responsibilities. CPhTs in other settings were primarily involved in assisting with outpatient prescription dispensing (52%), purchasing and inventory control (40%), and prepackaging and repackaging (34%). A similar pattern of setting-related differences in primary work areas was observed in the 1999 study. A list of specific responsibilities of community and health-system pharmacy technicians is provided in Appendix A.
Additional responsibilities. In 2005, additional, more advanced responsibilities (including those more traditionally performed by a pharmacist) were performed by several respondents. Direct comparisons were possible between certain ratings obtained in the SPPP and the current study. In each practice analysis, respondents indicated who typically performed each responsibility (pharmacy technicians, pharmacists, support staff, or no one). Several tasks were performed more frequently in 2005 than in 1994 and are listed in Appendix B. In all three settings, pharmacy technicians were more typically involved in compounding medications and coordinating communications throughout the practice setting. In community settings, there was growth in the extent to which pharmacy technicians were contacting prescribers for clarification of prescriptions and participating in quality assurance activities. Another notable change since 1994 was the expansion in the number of tasks typically performed in other settings, suggesting that the role of the pharmacy technician has expanded in these settings over the past decade.
Quality assurance and medicationerror prevention. The expanded use of pharmacy technicians and its potential impact on patient safety, particularly in the area of medication errors, has been a topic of concern within the profession. Skilled technicians have been shown to play an important role in improving patient safety and medication-error strategies. 3 An increasing number of state boards of pharmacy, recognizing the integral role of pharmacy technicians, have revised practice regulations to allow a broadening of their responsibilities. 4 To address these pivotal practice matters, the current survey incorporated a qualitative comments section. It included openended questions so respondents could describe the medication-error reduction-related quality assurance procedures at their work site and the respective roles of pharmacy technicians. The specific procedures most commonly identified and performed by the respondents are shown in Appendix C. Most often included were activities related to multiple checkpoints in medication order entry and dispensing, incorporation of experienced technicians into the orderentry process, and an error-causality examination paradigm. Technician roles included medication order entry, multiple-point checking, screening medication orders for dangerous medical abbreviations, physically separating look-alike medications and sound-alike medication names, assisting the pharmacist in monitoring patient outcomes by collecting patient-specific data, and completing technician education requirements. These results denote that a more detailed assessment of the CPhT's role in and affect on quality assurance needs to be performed in future analyses.
Supervisory responsibilities. The percentage of CPhTs with supervisory responsibilities increased from 32% in 1999 to 40% in 2005.
The 2005 data indicate that CPhTs who supervise other pharmacy technicians perform a number of tasks more frequently than CPhTs without supervisory responsibilities. Three such tasks included order-entry verification, preparation and packaging of medications produced by other technicians, and preparing prescription and medication orders for final approval by a pharmacist, as allowed by law. Additional practice management tasks included collecting productivity information, performing billing and accounting functions, performing or contributing to employee evaluations and competency assessments, and participating in the establishment, implementation, and monitoring of policies and procedures. Supervisors did not perform any responsibilities less frequently than those without supervisory responsibilities.
Formal on-the-job training. Pharmacy technician education and training requirements vary among states and employers. As the responsibilities of pharmacy technicians increase, the level of education and training required to effectively execute these expanded roles should also increase. The survey found that relative to 1999, there has been an increase in the percentage of CPhTs whose employers provide formal onthe-job training. In 1999, 29% of survey respondents indicated their employers provided formal on-the-job training; in 2005, 40% so indicated. This finding was consistent across work settings and indicates the growing recognition by employers that education and training for pharmacy technicians are critical components of safe and effective pharmacy systems.
Implications for pharmacy practice
The roles and responsibilities of pharmacy technicians across all practice settings have expanded. As pharmacists are increasingly engaged in more contemporary pharmacy practice activities, functions not requiring professional clinical judgment (e.g., pharmacy calculations and compounding) are performed by pharmacy technicians. The required knowledge and skills to perform these functions have been identified and will be incorporated into PTCB's certification process, thus ensuring that pharmacy technicians are competent to assume these responsibilities.
New content outline for 2006 PTCE
Using the 2005 practice analysis results, a revised content outline for the PTCE was derived from respondents' survey ratings and includes the new task and knowledge areas identified by the task force and validated by the survey. The new content outline for the PTCE can be found on PTCB's Web site (www.ptcb.org). Implementation of the new test specifications is scheduled for March 2006. The PTCE will be administered on March 11, July 22, and November 18, 2006. An additional examination will be offered on September 9, 2006 in select cities across the nation.
